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(54) PRINTER AND PRINTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform printing with a 
print resolution optimal for print data using a head which 
can deflect an ink drop from each ink ejecting part in a 
plurality of directions. 

SOLUTION: The printer is provided with heads (a 
plurality of heads 11) each juxtaposed with a plurality of 
ink ejecting parts N1, N2, N3 and capable of deflecting 
an ink drop being ejected from each ink ejecting part N1, 
or the like, in a plurality of directions in the juxtaposing 
direction of the ink ejecting parts N1, or the like. The 
printer determines a print resolution out of a plurality of 
printable print resolutions depending on print data, 
selects an ink ejecting part N1, or the like, for ejecting an 
ink drop based on the determined print resolution, 
determines the ejecting direction of an ink drop from each selected ink ejecting part N1, or the 
like, and transmits an ejection execution signal capable of specifying the ejecting direction to 
the selected ink ejecting part N1, or the like, thus executing printing with the print resolution 
out of a plurality of print resolutions determined depending on the print data. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 
[Claim 1] 

It is print equipment equipped with the head which can be set as two or more include angles for the regurgitation 
deflecting angle which is the amount of the maximum deflections of the liquid ink drop which can install two or more ink 
discharge parts, and can deflect the discharge direction of the liquid ink drop breathed out from each aforementioned 
ink discharge part in two or more directions in the side-by-side installation direction of said ink discharge part, and is 
breathed out from said ink discharge part, 

Said ink discharge part has two or more energy generation means arranged in the side-by-side installation direction of 
said ink discharge part, 

While carrying out deviation control of the discharge direction of the liquid ink drop breathed out from said ink 
discharge part by controlling the difference in the amount of energy given to said two or more energy generation 
means in two or more directions, without changing the number of two or more discharge directions of a liquid ink drop, 
the regurgitation deflecting angle which is the amount of the maximum deflections of a liquid ink drop is controlled by 
controlling the peak of the difference in said amount of energy, and print resolution is made adjustable, 
Print resolution is determined according to the print data inputted among side-by-side installation spacing of said ink 
discharge part, the regurgitation deflecting angle which is the amount of the maximum deflections of the liquid ink drop 
breathed out from said ink discharge part, and two or more print resolution defined from the direction in which two or 
more regurgitation of the liquid ink drop by said ink discharge part is possible, 

While choosing the regurgitation deflecting angle which is the amount of the maximum deflections of the liquid ink drop 
breathed out from said ink discharge part which should breathe out a liquid ink drop, and said ink discharge part based 
on the determined print resolution, the discharge direction of the 1 or two or more liquid ink drops in one line of each 
aforementioned selected ink discharge part is determined, 

The print by the print resolution determined according to the print data inputted among two or more print resolution is 
performed to said selected ink discharge part by transmitting the regurgitation activation signal which can specify the 
discharge direction of a liquid ink drop. 
Print equipment characterized by things. 
[Claim 2] 

In print equipment according to claim 1, 

The print resolution of said print equipment corresponding to the inputted print data is defined beforehand, and print 
resolution is determined according to the inputted print data based on the law. 
Print equipment characterized by things. 
[Claim 3] 

In print equipment according to claim 1, 

When the resolution of the inputted print data is M and it has Mxn (n is the natural number) or Mx1/n as print resolution 
in which the print of said print equipment is possible, print resolution is determined as Mxn or Mx1/n. 
Print equipment characterized by things. 
[Claim 4] 

In print equipment according to claim 1 , 

In the inputted print data, when the information on resolution or the number of pixels exists with the information on print 

size, print resolution is determined based on the information on the information on print size and resolution or print 

size, and the number of pixels. 

Print equipment characterized by things. 

[Claim 5] 

In print equipment according to claim 1 , 

While determining a part as the 1st print resolution according to the inputted print data, other parts are determined as 
the 2nd different print resolution from said 1st print resolution. 



Print equipment characterized by things. 
[Claim 6] 

It is the print approach using the head which installed two or more ink discharge parts, 

Said ink discharge part has two or more energy generation means arranged in the side-by-side installation direction of 
said ink discharge part, 

In the side-by-side installation direction of said ink discharge part, the deviation of the discharge direction of the liquid 
ink drop breathed out from each aforementioned ink discharge part is enabled in two or more directions by controlling 
the difference in the amount of energy given to said two or more energy generation means, and -- while enabling a 
setup of the regurgitation deflecting angle which is the amount of the maximum deflections of the liquid ink drop 
breathed out from said ink discharge part at two or more include angles and making print resolution adjustable by 
controlling the peak of the difference in said amount of energy, without changing the number of two or more discharge 
directions of a liquid ink drop 

Print resolution is determined according to the print data inputted among side-by-side installation spacing of said ink 
discharge part, the regurgitation deflecting angle which is the amount of the maximum deflections of the liquid ink drop 
breathed out from said ink discharge part, and two or more print resolution defined from the direction in which two or 
more regurgitation of the liquid ink drop by said ink discharge part is possible, 

While choosing the regurgitation deflecting angle which is the amount of the maximum deflections of the liquid ink drop 
breathed out from said ink discharge part which should breathe out a liquid ink drop, and said ink discharge part based 
on the determined print resolution, the discharge direction of the 1 or two or more liquid ink drops in one line of each 
aforementioned selected ink discharge part is determined, 

The print by the print resolution determined according to the print data inputted among two or more print resolution is 
performed to said selected ink discharge part by transmitting the regurgitation activation signal which can specify the 
discharge direction of a liquid ink drop. 
The print approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the technique which carries out the print of the print data in the optimal print resolution about 
the print approach using print equipment equipped with the head which installed two or more ink discharge parts, and 
the head which installed two or more ink discharge parts. 
[0002] 

[Description of the Prior Art] 

The head which installed two or more ink discharge parts which have a nozzle is prepared in the ink jet printer (only 
henceforth a "printer") which is an example of conventional print equipment. And discharge and an image are formed 
for a liquid ink drop from each ink discharge part to a print object. 

Here, the print resolution of a head is determined by side-by-side installation spacing of an ink discharge part. For 
example, when resolution is 300dpi, spacing of an ink discharge part is set as about 84.6 micrometers. 
[0003] 

And it is also possible to perform a print by 1/n (for n to be a positive number) of the resolution of original heads, such 
as 1 50dpi, by thinning out the regurgitation of the liquid ink drop from an ink discharge part else [ in case the resolution 
of 300dpi performs a print, for example with the head of 300dpi ]. 

Or it is also possible by carrying out multiple-times migration of the head in the same print location, and making a liquid 
ink drop reach the target at intervals of 1/n of spacing of an ink discharge part to perform a print by n times, for 
example, 600dpi, and 1200dpi of resolution of head original. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, in the above-mentioned Prior art, although print data needed to be interpolated and changed into the 
resolution of a printer when print data and the resolution of a printer were not correct, there was a problem of 
degrading resolution by this conversion. 

Drawing 1 1 (a) is the image of 600dpi, and expands and illustrates monochrome Rhine formed in the pitch of 42.3 
micrometers. When it is going to carry out the print of this print data by the printer which has the resolution of for 
example, 720dpi, it will be changed into the image of 600dpi to 720dpi, but as the resolution as an image deteriorated 



and it was shown in this drawing (b) in the case of this conversion, the print of the image with which resolution 

deteriorated was carried out. 

[0005] 

Moreover, by the printer equipped with the serial head which performs the regurgitation of a liquid ink drop, moving a 
head crosswise [ of printing paper ], although resolution could also be changed by the head to the direction of paper 
feed shifting, and changing an amount, depending on the resolution needed, it shifted, the amount was needed and 
there was a very fine problem that print time amount became long very much. Moreover, by the printer equipped with 
the Rhine head which installed the ink discharge part over the whole **** of printing paper, only by carrying out the 
regurgitation of the liquid ink drop from each ink discharge part of the fixed Rhine head, since the Rhine head did not 
move crosswise [ of printing paper ], it had the problem that resolution could not be changed. 
[0006] 

Therefore, the technical problem which this invention tends to solve While changing resolution and being able to be 
made to carry out the print of it using the technique (application-for-patent 2002-1 1 2947 grade) already proposed by 
this applicant in which a liquid ink drop can be deflected in two or more directions from ink each discharge part When 
changing resolution, it is controlling so that degradation of an image decreases, and high effectiveness is acquired by 
the printer equipped with the Rhine head which installed the ink discharge part over the especially whole **** of printing 
paper. 
[0007] 

[Means for Solving the Problem] 

This invention solves an above-mentioned technical problem with the following solution means. 
Invention of claim 1 which is one of this inventions installs two or more ink discharge parts. The discharge direction of 
the liquid ink drop breathed out can be deflected in two or more directions in the side-by-side installation direction of 
said ink discharge part from each aforementioned ink discharge part. It is print equipment equipped with the head 
which can be set as two or more include angles for the regurgitation deflecting angle which is the amount of the 
maximum deflections of the liquid ink drop breathed out from said ink discharge part. And said ink discharge part It has 
two or more energy generation means arranged in the side-by-side installation direction of said ink discharge part. 
While carrying out deviation control of the discharge direction of the liquid ink drop breathed out from said ink 
discharge part by controlling the difference in the amount of energy given to said two or more energy generation 
means in two or more directions The regurgitation deflecting angle which is the amount of the maximum deflections of 
a liquid ink drop is controlled by controlling the peak of the difference in said amount of energy, without changing the 
number of two or more discharge directions of a liquid ink drop, and print resolution is made adjustable. Side-by-side 
installation spacing of said ink discharge part, The regurgitation deflecting angle which is the amount of the maximum 
deflections of the liquid ink drop breathed out from said ink discharge part, The inside of two or more print resolution 
defined from the direction in which two or more regurgitation of the liquid ink drop by said ink discharge part is possible, 
It is based on the print resolution which determined and determined print resolution according to the inputted print data. 
While choosing the regurgitation deflecting angle which is the amount of the maximum deflections of the liquid ink drop 
breathed out from said ink discharge part which should breathe out a liquid ink drop, and said ink discharge part 
Determine the discharge direction of the 1 or two or more liquid ink drops in one line of each aforementioned selected 
ink discharge part, and to said selected ink discharge part by transmitting the regurgitation activation signal which can 
specify the discharge direction of a liquid ink drop It is characterized by performing the print by the print resolution 
determined according to the print data inputted among two or more print resolution. 
[0008] 
(Operation) 

In the above-mentioned invention, the head of print equipment is formed in two or more directions possible [ a 
deviation ] in the side-by-side installation direction of an ink discharge part in the discharge direction of a liquid ink 
drop. 

If print data are inputted into this print equipment, the optimal print resolution will be determined according to that print 
data. And if print resolution is determined, the ink discharge part which should breathe out a liquid ink drop will be 
chosen, and the regurgitation activation signal which can specify the discharge direction of a liquid ink drop will be 
transmitted to the selected ink discharge part. According to this regurgitation activation signal, an ink discharge part 
carries out the regurgitation of the liquid ink drop in the predetermined direction. Therefore, it becomes possible to 
perform a print in the optimal print resolution for print data. 
[0009] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing etc. 

Drawing 1 is the decomposition perspective view showing the head 1 1 of the ink jet printer (only henceforth a "printer") 



of the thermal method which applied the print equipment by this invention. In drawing 1 , although a nozzle sheet 17 is 

stuck on the barrier layer 16, it is disassembling and illustrating this nozzle sheet 17. 

[0010] 

In a head 1 1 , the substrate member 14 equips one field of the semi-conductor substrate 1 5 which consists of silicon 
etc., and this semi-conductor substrate 15 with the exoergic resistor 13 (energy generation means) by which deposit 
formation was carried out. the conductor with which the exoergic resistor 13 was formed on the semi-conductor 
substrate 15 - it connects with the circuit mentioned later electrically through the section (not shown). 
[0011] 

Moreover, the barrier layer 16 consists of a dry film resist of for example, an exposure hardening mold, and after a 

laminating is carried out to the whole field in which the exoergic resistor 1 3 of the semi-conductor substrate 1 5 was 

formed, it is formed by removing an unnecessary part according to a FOTORISO process. 

A nozzle sheet 17 is stuck on the barrier layer 16 further again so that two or more nozzles 18 may be formed, for 

example, it may be formed by the electrocasting technique by nickel and the location of a nozzle 18 may suit the 

location of the exoergic resistor 13, namely, so that a nozzle 18 may counter the exoergic resistor 13. 

[0012] 

The liquid ink room 12 consists of a substrate member 14, a barrier layer 16, and a nozzle sheet 17 so that the 
exoergic resistor 13 may be surrounded. That is, the substrate member 14 constitutes the bottom wall of the liquid ink 
room 12 among drawing, the barrier layer 16 constitutes the side attachment wall of the liquid ink room 12, and a 
nozzle sheet 17 constitutes the ceiling wall of the liquid ink room 12. Thereby, the liquid ink room 12 has an effective 
area in a right-hand side front side among drawing 1 , and this effective area and ink passage (not shown) are opened 
for free passage. 
[0013] 

It usually has the liquid ink room 12 equipped with two or more exoergic resistor 13 and each exoergic resistor 13 of a 
100-piece unit, and each of these exoergic resistor 13 can be chosen as a meaning by the command from the control 
section of a printer, and the one above-mentioned head 1 1 can be made to breathe out the ink in the liquid ink room 1 2 
corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 
[0014] 

That is, ink is filled from the ink tank (not shown) combined with the head 1 1 at the liquid ink room 12. And by passing 
a short time, for example, the pulse current between 1-3microsec(s), to the exoergic resistor 13, the ink air bubbles of a 
gaseous phase are generated into the part which the exoergic resistor 13 is heated quickly, consequently touches the 
exoergic resistor 13, and it is pushed away by the ink of a certain volume by expansion of the ink air bubbles (ink 
boils). The ink of the volume almost equivalent to the ink in which the above-mentioned push of the part which touches 
a nozzle 18 was kicked is breathed out from a nozzle 18 as a drop by this, and reaches the target on printing paper by 
it. 

[0015] 

In addition, in this specification, the part which consists of an exoergic resistor 1 3 arranged in one the liquid ink room 
12 and this liquid ink room 12 and a nozzle 18 arranged in that upper part is called an "ink discharge part." That is, a 
head 1 1 installs two or more ink discharge parts. 
[0016] 

Furthermore, with this operation gestalt, two or more heads 1 1 are arranged in crosswise [ printing paper ], and the 
Rhine head is formed. Drawing 2 is the top view showing the operation gestalt of the Rhine head 10. In drawing 2 , four 
heads 11 ("N-1", N [ "N" ], 1 [ "N+1" ], and "N+2") are illustrated. In forming the Rhine head 10, it installs two or more 
parts (head chip) excluding a nozzle sheet 17 from a head 1 1 among drawing 1 . And the Rhine head 10 is formed in 
the upper part of these head chips by sticking one nozzle sheet 17 with which the nozzle 18 was formed in the location 
corresponding to each ink discharge part of all head chips. 
[0017] 

Then, the ink discharge part of this operation gestalt is explained more to a detail. 

Drawing 3 is the top view showing the ink discharge part of a head 1 1 in a detail more, and the sectional view of a side 
face. With the top view of drawing 3 , the dashed line is illustrating the nozzle 18. 

As shown in drawing 3 , with this operation gestalt, the exoergic resistor 13 divided into two is installed in one liquid ink 
room 1 2. Furthermore, the direction of a list of two divided exoergic resistors 1 3 is the direction of a list (the inside of 
drawing 3 , longitudinal direction) of a nozzle 18 (ink discharge part). 
[0018] 

Thus, in the thing of two assembled dies which made one exoergic resistor 13 vertical division, die length is the same, 
and since width of face becomes half, the resistance of the exoergic resistor 13 turns into a double value. If the 
exoergic resistor 13 divided into these two is connected to a serial, the exoergic resistor 13 which has twice as many 



resistance as this will be connected to a serial, and resistance will become 4 times. 
[0019] 

In order to boil the ink in the liquid ink room 12, it is necessary to apply fixed power to the exoergic resistor 13, and to 
heat the exoergic resistor 13 here. It is for making a liquid ink drop breathe out with the energy at the time of this 
ebullition. And although it is necessary to enlarge the current to pass if resistance is small, it can be made to boil at few 
currents by making the resistance of the exoergic resistor 13 high. 
[0020] 

Thereby, magnitude, such as a transistor for passing a current, can also be made small, and space-saving-ization can 
be attained. In addition, although resistance can be made high if the thickness of the exoergic resistor 13 is formed 
thinly, there is a fixed limitation in making thickness of the exoergic resistor 13 thin from a viewpoint of the ingredient 
selected as an exoergic resistor 13, or reinforcement (endurance). For this reason, the resistance of the exoergic 
resistor 13 is made high by dividing, without making thickness thin. 
[0021] 

Moreover, if time amount (gassing time amount) until each exoergic resistor 13 reaches the temperature at which ink is 
boiled is made into coincidence when it has the exoergic resistor 13 divided into two in one liquid ink room 12, ink will 
boil in coincidence on two exoergic resistors 13, and a liquid ink drop will be breathed out in the direction of a medial 
axis of a nozzle 18. 
[0022] 

On the other hand, if time difference arises in the gassing time amount of two divided exoergic resistors 13, ink will not 
boil in coincidence on two exoergic resistors 13. Thereby, the discharge direction of a liquid ink drop shifts [ of a nozzle 
18 ] from a medial axis, and is deflected and breathed out. A liquid ink drop will reach the location [ location / when a 
liquid ink drop is breathed out without a deviation by this / impact ] shifted. 
[0023] 

Drawing 4 is drawing explaining the deviation of the discharge direction of a liquid ink drop. In drawing 4 , if the liquid 

ink drop i is perpendicularly breathed out to the regurgitation side of the liquid ink drop i, the liquid ink drop i will be 

breathed out without a deviation. On the other hand, when the discharge direction of the liquid ink drop i deviated, only 

theta shifted from the vertical position (the inside of drawing 4 , Z1 or Z 2-way) and a regurgitation include angle sets 

distance of a before [ a regurgitation side and the Pth page (impact side of Ink i) of printing paper ] to H (H is almost 

fixed), it is the impact location of the liquid ink drop i, 

deltaL=Hxtantheta 

It becomes **** gap ****** 

[0024] 

Drawing 5 (a) and (b) are graphs which show the relation between the gassing time difference of the ink of the exoergic 
resistor 13 divided into two, and the regurgitation include angle of a liquid ink drop, and show the simulation result by 
the computer. In this graph, the direction of X is the direction of a list of a nozzle 18, and the direction of Y is a direction 
(the conveyance direction of printing paper) perpendicular to the direction of X. Moreover, drawing 5 (c) is actual 
measurement data at the time of taking the amount of gaps in the impact location of a liquid ink drop (it being surveyed 
using distance of a before [ from the regurgitation side of a liquid ink drop / the impact location of printing paper ] as 
about 2mm) for the difference of the amount of currents between the exoergic resistors 13 divided into two, i.e., the 
deflecting current, along an axis of ordinate for an axis of abscissa as gassing time difference of the ink of the exoergic 
resistor 13 divided into two. In drawing 5 (c), said deflecting current was superimposed on exoergic resistor 13 of one 
of the two, having used the principal current of the exoergic resistor 13 as 80mA, and the deviation regurgitation of a 
liquid ink drop was performed. 
[0025] 

In having time difference in the direction of a list of a nozzle 18 at gassing of the exoergic resistor 13 divided into two, 
as shown in drawing 5 , the regurgitation include angle of a liquid ink drop becomes less perpendicular, and the 
regurgitation include angle theta x of the liquid ink drop in the direction of a list of a nozzle 18 becomes large with 
gassing time difference. 

Then, the exoergic resistor 13 divided into two is formed, this property is used, it controls by changing the amount of 
currents passed to each exoergic resistor 13 so that time difference arises in the gassing time amount on two exoergic 
resistors 13, and he is trying to deflect the discharge direction of a liquid ink drop with this operation gestalt (discharge 
direction deflection means). 
[0026] 

For example, since gassing time difference arises in two exoergic resistors 1 3 when the resistance of the exoergic 
resistor 13 divided into two is not the same value according to a manufacture error etc., the regurgitation include angle 
of a liquid ink drop becomes less perpendicular, and the impact location of a liquid ink drop shifts from an original 



location. However, if the gassing time amount on each exoergic resistor 13 is controlled and gassing time amount of 
two exoergic resistors 1 3 is made into coincidence by changing the amount of currents passed to the exoergic resistor 
13 divided into two, it will also become possible to make perpendicular the regurgitation include angle of a liquid ink 
drop. 
[0027] 

For example, in the Rhine head 10, by deflecting the discharge direction of the liquid ink drop of the specific 1 or the 
two or more head 1 1 specific whole to an original discharge direction, the discharge direction of the head 1 1 with which 
a liquid ink drop is not breathed out in the predetermined direction is corrected, and a liquid ink drop can be breathed 
out by the manufacture error etc. in the predetermined direction. 
[0028] 

Moreover, in one head 1 1 , deflecting only the discharge direction of the liquid ink drop from 1 or two or more specific 
ink discharge parts is mentioned. For example, in one head 1 1 , to the discharge direction of the liquid ink drop from 
other ink discharge parts, the discharge direction of the liquid ink drop from a specific ink discharge part can deflect 
only the discharge direction of the liquid ink drop from the specific ink discharge part, when not parallel, and it can 
adjust so that it may become parallel to the discharge direction of the liquid ink drop from other ink discharge parts. 
[0029] 

If in the case of the Rhine head 10 the regurgitation of the liquid ink drop cannot be carried out or there is an ink 
discharge part where the regurgitation is inadequate further again Since a liquid ink drop is not breathed out at all by 
the pixel train (direction perpendicular to the direction of a list of an ink discharge part) corresponding to the ink 
discharge part or it is hardly breathed out, a dot will no longer be formed, and it will become a vertical white stripe, and 
will appear in it, and print grace will be reduced in it. However, if this operation gestalt is used, other ink discharge parts 
located in the neighborhood will enable it to carry out the regurgitation of the liquid ink drop instead of being the ink 
discharge part which cannot fully carry out the regurgitation of the liquid ink drop. 
[0030] 

Next, it explains more concretely about a discharge direction deflection means. The discharge direction deflection 
means in this operation gestalt includes current Miller circuit (henceforth CM circuit). 

Drawing 6 is the circuit diagram which materialized the discharge direction deflection means of this operation gestalt. 
First, the element used for this circuit and a connection condition are explained. 

In drawing 6 , resistance Rh-A and Rh-B are resistance of the exoergic resistor 13 which was mentioned above and 
which was divided into two, and both are connected to the serial. The resistance power source Vh is a power source 
for giving an electrical potential difference to resistance Rh-A and Rh-B. 
[0031] 

In the circuit shown in drawing 6 , it has M1-M21 as a transistor, and transistors M4, M6, M9, M11, M14, M16, M19, 
and M21 are PMOS transistors, and others are NMOS transistors. In the circuit of drawing 6 , transistors M2, M3, M4, 
M5, and M6 constitute CM circuit of a lot, for example, and it has a total of 4 sets of CM circuits. 
[0032] 

In this circuit, the gate of a transistor M6, a drain, and the gate of M4 are connected. Moreover, the drains of transistors 

M4 and M3 and transistors M6 and M5 are connected. The same is said of other CM circuits. 

The drain of transistors M3, M8, M13, and M18 is connected to the transistors M4, M9, M14, and M19 and list which 

constitute a part of CM circuit further again at the middle point of resistance Rh-A and Rh-B. 

[0033] 

Moreover, transistors M2, M7, M12, and M1 7 serve as a constant current source of each CM circuit, respectively, and 

the drain is connected to the source of transistors M3, M8, M13, and M18, respectively. 

The drain is connected to resistance Rh-B and a serial, a transistor M1 is turned on when the regurgitation activation 

input switch A is set to 1 (ON), and it is constituted further again so that a current may be passed to resistance Rh-A 

and Rh-B. 

[0034] 

Moreover, the output terminal of the AND gates X1-X9 is connected to transistors M1, M3, and M5 and the gate of .., 
respectively. In addition, although the AND gates X1-X7 are 2 input type things, the AND gates X8 and X9 are 3 input 
type things. At least one of the input terminals of the AND gates X1-X9 is connected with the regurgitation activation 
input switch A. 
[0035] 

One input terminal is connected with deviation direction changeover switch C among the XNOR gates X10, X12, X14, 
and X16, and other one input terminal is connected with the deviation control switches J1-J3 or the regurgitation angle 
amendment switch S further again. 

Deviation direction changeover switch C is a switch for changing which deflects the discharge direction of ink in the 



direction of a list of a nozzle 1 8. If deviation direction changeover switch C is set to 1 (ON), one input of the XNOR gate 
X10 will be set to 1. 

Moreover, the deviation control switches J1-J3 are switches for determining the amount of deviations when deflecting 
the discharge direction of ink, respectively, for example, if an input terminal J3 is set to 1 (ON), one of the inputs of the 
XNOR gate X10 will turn into 1 . 
[0036] 

Furthermore, each output terminal of the XNOR gates X10-X16 is connected to the AND gates X3 and X5 and one 
input terminal of through NOT-gate X1 1, X13, and .. while connecting with the AND gates X2 and X4 and one input 
terminal of Moreover, one of the input terminals of the AND gates X8 and X9 is connected with the regurgitation 
angle amendment switch K. 
[0037] 

The deviation amplitude-control terminal B is a terminal for determining the amplitude of deviation 1 step, are the 
transistors M2 and M7 used as the constant current source of each CM circuit, and a terminal which determines the 
current value of ... and is connected to transistors M2 and M7 and the gate of .. further again, respectively. If this 
terminal is carried out for setting the deviation amplitude to 0 0V, the current of a current source can be set to 0, and 
the deflecting current cannot flow, but the amplitude can be set to 0. If this electrical potential difference is raised 
gradually, a current value will increase gradually, can pass many deflecting currents, and can also enlarge the 
deviation amplitude. 

That is, the proper deviation amplitude is controllable by the electrical potential difference impressed to this terminal. 
[0038] 

Moreover, the source of a transistor M1 connected to resistance Rh-B and the transistors M2 and M7 used as the 

constant current source of each CM circuit, and the source of .. are grounded in the ground (GND). 

[0039] 

In the above configuration, the figure of "XN (N= 1, 2 and 4, or 50)" given to each transistors M1-M21 with the 
parenthesis document It is shown that the juxtaposition condition of a component is shown, for example, w Xr (M12- 
M21) has a standard component, and it is shown that M X2 n (M7-M1 1) has a component equivalent to what connected 
two standard components to juxtaposition. Hereafter, it is shown that "XN" has a component equivalent to what 
connected the standard component N individual to juxtaposition. 
[0040] 

Thereby, since transistors M2, M7, M12, and M17 are "X4", "X2 n , "X1", and M X1", respectively, if an electrical potential 
difference suitable between the gate of these transistors and a ground is given, each drain current will become the ratio 
of 4:2:1:1. 
[0041] 

Next, although actuation of this circuit is explained, it explains to the beginning only paying attention to CM circuit 
which consists of transistors M3, M4, M5, and M6. 

The regurgitation activation input switch A is set to 1 (ON) only when carrying out the regurgitation of the ink. 
For example, since the output of the XNOR gate X10 is set to 1 when it is A= 1, B=2.5V impression, C= 1, and J3=1, 
A= 1 is inputted into the AND gate X2 as this output 1 , and the output of the AND gate X2 is set to 1 . Therefore, a 
transistor M3 is turned on. 

Moreover, since the output of NOT-gate X1 1 is 0 when the output of the XNOR gate X10 is 1 , and A= 1 becomes the 
input of the AND gate X3 with this output 0, the output of the AND gate X3 is set to 0, and a transistor M5 serves as 
OFF. 
[0042] 

Therefore, although a current flows from a transistor M4 to M3 when a transistor M3 is ON and M5 is OFF as 
mentioned above since the drains of transistors M4 and M3 and the drains of transistors M6 and M5 are connected, to 
M5, a current does not flow from a transistor M6. Furthermore, when a current does not flow to a transistor M6 with the 
property of CM circuit, a current does not flow to a transistor M4, either. Moreover, since it is impressed by the gate of 
a transistor M2 2.5V, in an above-mentioned case, the current according to it flows from a transistor M3 only M2 
among transistors M3, M4, M5, and M6. 
[0043] 

In this condition, since the gate of a transistor M5 is OFF, a current does not flow to a transistor M6, and a current does 
not flow to the transistor M4 used as that mirror, either. The current Ih same originally as resistance Rh-A and 
resistance Rh-B Although it flows, in order to let a transistor M3 pass and to pull out the current value determined with 
the transistor M2 from the middle point of resistance Rh-A and resistance Rh-B, in the condition that the gate of a 
transistor M3 is ON, it becomes the form where the current value which determined only the current which flows a 
resistance Rh-A side with the transistor M2 is added. 



Therefore, it becomes IRh-A>IRh-B. 
[0044] 

Although it is the case of C= 1 , the above is as follows when it is next C= 0 (the other switches A, B, and J3 are set to 1 
like the above) (i.e., when only the input of deviation direction changeover switch C is changed). 
When it is C= 0 and J3=1 , the output of the XNOR gate X1 0 is set to 0. Thereby, since the input of the AND gate X2 is 
set to (0, 1 (A= 1)), the output is set to 0. Therefore, a transistor M3 serves as OFF. 

Moreover, if the output of the XNOR gate X10 is set to 0, since the output of NOT-gate X1 1 will be set to 1 , the input of 

the AND gate X3 is set to (1, 1 (A= 1)), and a transistor M5 is turned on. 

[0045] 

Although a current flows to a transistor M6 when a transistor M5 is ON, a current flows from the property of this and 
CM circuit also to a transistor M4. 

Therefore, a current flows according to the resistance power source Vh to resistance Rh-A, a transistor M4, and a 
transistor M6. And all the currents that flowed to resistance Rh-A flow to resistance Rh-B (since a transistor M3 is OFF, 
the current which flowed out resistance Rh-A does not branch to a transistor M3 side). Moreover, since a transistor M3 
is OFF, the current which flowed the transistor M4 flows into a resistance Rh-B side altogether. The current which 
flowed to the transistor M6 flows to a transistor M5 further again. 
[0046] 

As mentioned above, when it was C= 1, the current which flowed resistance Rh-A branched and flowed into the 
resistance Rh-B and transistor M3 side, but when it is C= 0, the current which flowed the transistor M4 besides [ which 
flowed resistance Rh-A ] a current enters into resistance Rh-B. Consequently, the current which flows to resistance Rh- 
A and resistance Rh-B serves as Rh-A<Rh-B. And the ratio serves as symmetry by C= 1 and C= 0. 
[0047] 

The gassing time difference on the exoergic resistor 13 divided into two can be established by changing the amount of 
currents which flows to resistance Rh-A and resistance Rh-B as mentioned above. Thereby, the discharge direction of 
a liquid ink drop can be deflected. 

Moreover, the discharge direction of a liquid ink drop can be changed to the position of symmetry in the direction of a 

list of a nozzle 1 8 by C= 1 and C= 0. 

[0048] 

In addition, although the above explanation is a time of only the deviation control switch J3 being ON/OFF, if ON/OFF 
of the deviation control switches J2 and J1 is carried out further, it can set up the amount of currents passed to 
resistance Rh-A and resistance Rh-B still more finely. 

That is, although the current passed to transistors M4 and M6 is controllable by the deviation control switch J3, the 
current passed to transistors M9 and M1 1 is controllable by the deviation control switch J2. The current passed to 
transistors M14 and M16 can be controlled by the deviation control switch J1 further again. 
[0049] 

And as mentioned above, to each transistor, a transistor M4, the M6:transistor M9, the M11:transistor M14, and the 
drain current of the ratio of M16=4:2:1 can be passed. This uses the triplet of the deviation control switches J1-J3 for 
the discharge direction of a liquid ink drop. (J1, J2, J3) It can be made to change to = (0, 0, 0), (0, 0, 1), (0, 1, 0), (0, 1, 
1), (1, 0, 0), (1, 0, 1), (1, 1, 0), and eight steps that reach (1,1, 1). 
[0050] 

Furthermore, if the electrical potential difference given between the gate of transistors M2, M7, M12, and M17 and a 
ground is changed, since the amount of currents is changeable, the ratio of the drain current which flows to each 
transistor can change the amount of deviations per step with 4:2:1. 
[0051] 

As mentioned above, the deviation direction can be changed to the position of symmetry to the direction of a list of a 
nozzle 18 by deviation direction changeover switch C further again. 

As shown in drawing 2 , the Rhine head 10 of this operation gestalt is carrying out the so-called staggered 
arrangement so that the head 1 1 of next doors may counter (making it rotate 1 80 degrees to the next head 1 1 , and 
arranging), while arranging two or more heads 1 1 in crosswise [ printing paper ]. In this case, if a common signal is 
sent from the deviation control switches J1-J3 to two heads 1 1 into next doors, the deviation direction will be reversed 
with two heads 1 1 into next doors. For this reason, deviation direction changeover switch C is prepared and it enables 
it to change the deviation direction of the one head 1 1 whole to the symmetry with this operation gestalt. 
[0052] 

By this, two or more heads 1 1 are set to drawing 2 , when [ so-called ] staggered arrangement is carried out and the 
Rhine head is formed. If it is set as C= 0 about the head N which is in an even number location among heads 1 1 , N+2, 
and .. and is set as C= 1 about the head N-1 in an odd number location, N+1 , and .., the deviation direction of each 



head 1 1 in the Rhine head 10 can be carried out in the fixed direction. 
[0053] 

Moreover, the regurgitation angle amendment switches S and K are switches used at the point which is a switch for 
deflecting the discharge direction of ink for amendment of the regurgitation include angle of ink although it is the same 
as that of the deviation control switches J1-J3. 

First, the regurgitation angle amendment switch K is a switch for defining whether it amends or not, and it is set up so 
that it may amend by K= 1 and may not amend by K= 0. 

Moreover, it is a switch for defining whether the regurgitation angle amendment switch S receives in the direction of a 

list of a nozzle 18, and amends towards a gap. 

[0054] 

For example, since one input is set to 0 among the AND gate X8 and 3 inputs of Xnine when it is K= 0 (when not 
amending), both the outputs of the AND gates X8 and X9 are set to 0. Therefore, since transistors M18 and M20 are 
turned off, transistors M19 and M21 are also turned off. Thereby, it is changeless on the current which flows to 
resistance Rh-A and resistance Rh-B. 
[0055] 

On the other hand, when it is K= 1 , for example, supposing it is S= 0 and C= 0, the output of the XNOR gate X1 6 will 
be set to 1. Therefore, since (1, 1, 1) are inputted into the AND gate X8, the output is set to 1 and a transistor M18 is 
turned on. Moreover, since one of the inputs of the AND gate X9 is set to 0 through the NOT gate X1 7, the output of 
the AND gate X9 is set to 0, and a transistor M20 is turned off. Therefore, since a transistor M20 is OFF, a current 
does not flow to a transistor M21 . 
[0056] 

Moreover, a current does not flow from the property of CM circuit to a transistor M19, either. However, since a 
transistor M18 is ON, a current flows out of the middle point of resistance Rh-A and resistance Rh-B p and a current 
flows into a transistor M18. Therefore, the amount of currents which flows to resistance Rh-B to resistance Rh-A can 
be lessened. Thereby, the regurgitation include angle of a liquid ink drop can be amended, and only the specified 
quantity can amend the impact location of a liquid ink drop in the direction of a list of a nozzle 18. 
In addition, although it was made to perform amendment by 2 bits which consists of regurgitation angle amendment 
switches S and K with the above-mentioned operation gestalt, if the number of switches is made to increase, still finer 
amendment can be performed. 
[0057] 

When deflecting the discharge direction of a liquid ink drop using each switch of J1-J3 of a more than, and S and K, it 

is the current (deflecting current Idef), 

(Formula 1) ldef=J3x4xls+J2x2xls+J1xls+SxKx!s 

= 4xJ3+2xJ2+J1+SxKxls 

It can express. 

[0058] 

In a formula 1, +1 or -1 is given to J1, J2, and J3, +1 or -1 is given to S, and +1 or 0 is given to K. 

While being able to set the deflecting current as eight steps by each setup of J1 , J2, and J3 so that he can understand 

from a formula 1, S and K can amend independently of a setup of J1-J3. 

[0059] 

Moreover, since the deflecting current can be set as four steps as a forward value and can be set as four steps as a 
negative value, the deviation direction of a liquid ink drop can be set as both directions in the direction of a list of a 
nozzle 18. For example, left-hand side can also be made to be able to deflect only theta (the inside of drawing 4 , Z1 
direction), and right-hand side can also be made to deflect only theta to a perpendicular direction in drawing 4 (the 
inside of drawing 4 , Z 2-way). Furthermore, it can be set as arbitration, the value of deviations, i.e., amount, of theta. 
[0060] 

Moreover, the regurgitation deflecting angle of a liquid ink drop is changeable by controlling the applied-voltage value 
of the deviation amplitude-control terminal B (for example, it is controllable at a digital ceremony using a D/A 
converter). 
[0061] 

Therefore, since each transistors M2, M7, and M12 are the ratios of "X4 M , "X2", and "X1" as mentioned above, 
respectively, each drain current is set to 4:2:1 . Therefore, the amount of currents is changeable into eight steps in the 
range according to the electrical-potential-difference value impressed to the deviation amplitude-control terminal B. 
Thereby, the regurgitation deflecting angle of a liquid ink drop can be adjusted to eight steps. In addition, if the number 
of transistors is increased further, of course, the amount of currents can be changed still more finely. 
[0062] 



Corresponding to the electrical-potential-difference value impressed to the deviation amplitude-control terminal B, as 
shown in drawing 7 , a regurgitation deflecting angle (this example the amount of the maximum deflections) can also 
be set as alpha, or as shown in drawing 10 , a regurgitation deflecting angle can also be set as beta (!=alpha). 
[0063] 

Next, an example in case resolution is changed and carries out a print using the above configuration is explained. 
Drawing 7 is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge parts N1-N3 of a head 1 1 . In drawing 7 , it shall be set up so that the regurgitation of the regurgitation 
deviation direction of the liquid ink drop from each ink discharge part N1 grade can be carried out in the eight different 
directions using the triplet of the deviation control switches J1-J3, as mentioned above. Moreover, according to the 
electrical-potential-difference value impressed to the deviation amplitude-control terminal B, the regurgitation deflecting 
angle (the amount of the maximum deflections) shall be set as alpha. 
[0064] 

In two ink discharge parts N1 and N2 which adjoin among drawing 7 here, for example, ink discharge parts The impact 
location D1 of a liquid ink drop when a liquid ink drop is breathed out by most right-hand side from the left-hand side 
ink discharge part N1, The spacing L1 between the impact locations D2 of a liquid ink drop when a liquid ink drop is 
breathed out by most left-hand side from the right-hand side ink discharge part N2, The regurgitation deflecting angle 
alpha is set up so that it may be set to 5.3 micrometers from one ink discharge part N1 grade equally to both the 
impact spacing L2 of each liquid ink drop when a liquid ink drop is breathed out in the eight directions. 
Spacing of ink discharge part N1 grade (nozzle 18) shall be formed in 42.3 micrometers, i.e., 600dpi, further again. 
[0065] 

When counting from the left among the eight deviation directions in which the regurgitation is possible and carrying out 
the regurgitation of the liquid ink drop according to the 4th deviation direction in all ink discharge part N1 grades among 
drawing 7 at this time (a thick wire shows that discharge direction among drawing 7 ), impact spacing of the liquid ink 
drop breathed out from each ink discharge part N1 grade is equal to side-by-side installation spacing of ink discharge 
part N1 grade, and becomes 42.3 micrometers, i.e., 600dpi. 
[0066] 

On the other hand, as shown in drawing 8 , when carrying out the regurgitation of the ink in all the directions of the 
eight deviation directions in which the regurgitation is possible from all ink discharge part N1 grades (in this case) each 
ink discharge part N1 grade will carry out the regurgitation of the liquid ink drop 8 times on one line (Rhine of the side- 
by-side installation direction of ink discharge part N1 grade). Impact location spacing of a liquid ink drop becomes 5.3 
micrometers, i.e., 4800dpi. 
[0067] 

Moreover, suppose that it counts from left-hand side, and a liquid ink drop is counted from left-hand side from 
discharge and the central ink discharge part N2 in the 4th deviation direction, a liquid ink drop is counted from left-hand 
side from discharge and the right-hand side ink discharge part N3 in the 1st and the 6th direction, and the regurgitation 
of the liquid ink drop is carried out in the 3rd and the 8th direction from the left-hand side ink discharge part N1 in 
drawing 9 . That is, although the ink discharge part N1 carries out the regurgitation of the liquid ink drop to one Rhine 
once, the ink discharge parts N2 and N3 carry out the regurgitation of the liquid ink drop to one Rhine twice. 
When it does in this way, impact spacing of a liquid ink drop becomes 5 5.3-micrometer times, i.e., 26.5 micrometers, 
and is equivalent to 960dpi. 
[0068] 

Drawing 10 is drawing showing the example when changing a regurgitation deflecting angle into beta from alpha 

further again. As mentioned above, according to the electrical-potential-difference value impressed to the deviation 

amplitude-control terminal B, a regurgitation deflecting angle can be changed into beta from alpha. 

Here, impact spacing L2' (thing equivalent to L2 of drawing 7 ) of each liquid ink drop when a liquid ink drop is breathed 

out in the eight directions from one ink discharge part N1 grade at the time of the regurgitation deflecting angle beta 

shall be set as 7.06 micrometers. 

[0069] 

Moreover, it sets to two adjoining ink discharge parts N1 and N2, for example, ink discharge parts. It is set up so that 
the impact location D3 of a liquid ink drop when it counts from the left and a liquid ink drop is breathed out in the 7th 
direction from the left-hand side ink discharge part N1, and the impact location D3 of a liquid ink drop when a liquid ink 
drop is breathed out by most left-hand side from the right-hand side ink discharge part N2 may serve as abbreviation 
identitas. Similarly, from the left-hand side ink discharge part N1 , the impact location D4 of ink when a liquid ink drop is 
breathed out by most right-hand side, and the impact location D4 of a liquid ink drop when it counts from the left and a 
liquid ink drop is breathed out in the 2nd direction from the right-hand side ink discharge part N2 are set up so that it 
may become abbreviation identitas. 



[0070] 

Suppose that it counts from left-hand side, and a liquid ink drop is counted from left-hand side from discharge and the 
central ink discharge part N2 in the 4th direction, a liquid ink drop is counted from left-hand side from discharge and the 
right-hand side ink discharge part N3 in the 3rd direction, and the regurgitation of the liquid ink drop is carried out in the 
2nd and the 7th direction from the left-hand side ink discharge part N1 in drawing 10 . That is, although the ink 
discharge parts N1 and N2 carry out the regurgitation of the liquid ink drop to one Rhine once, the ink discharge part 
N3 carries out the regurgitation of the liquid ink drop to one Rhine twice. 

When it does in this way, impact spacing of a liquid ink drop becomes 5 7.06-micrometer times, i.e., 35.3 micrometers, 

and is equivalent to 720dpi. 

[0071] 

As mentioned above, when each ink discharge part N1 grade can deflect and carry out the regurgitation of the liquid 
ink drop in the eight directions, a print can be performed in two or more resolution by changing the discharge direction 
from each ink discharge part N1 grade. 

Furthermore, a print can be performed in resolution which is further different by changing a regurgitation deflecting 

angle. 

[0072] 

Although the original print resolution of the printer of this operation gestalt is 600dpi as shown in drawing 7 , the print in 

300dpi or 1 50dpi of it also becomes possible by thinning out the regurgitation of the liquid ink drop from each ink 

discharge part N1 grade. Moreover, the print in 1200dpi or 2400dpi also becomes possible by carrying out a print by 

one twice or 4 times the consistency of drawing 7 of this in addition to 4800dpi shown by drawing 8 . 

The print in 320dpi also becomes possible by thinning out in 480dpi or 1/3 by thinning out 960dpi as shown by drawing 

9 , and impact spacing of this liquid ink drop to one half further again. 

[0073] 

Furthermore, by thinning out impact spacing of a liquid ink drop shown by drawing 8 to one third, it thins out in the one 
half in 1600dpi or a pan, and the print in 800dpi also becomes possible. 

Moreover, it thins out in one half besides 720dpi shown by drawing 10 , and the print in 360dpi also becomes possible. 
[0074] 

With this operation gestalt, when print data are inputted into a printer, print resolution is determined according to the 
inputted print data. For example, although print resolution can also be set up equally to the resolution of print data if the 
resolution of print data is 300dpi, it is also possible to change print resolution. When changing print resolution, it is also 
possible to also change by actuation of the user by the side of a computer or a printer and to set up beforehand the 
print resolution which corresponds according to print data by the printer side, and to change print resolution 
automatically, although it is possible. For example, based on the information on print size in the inputted print data, and 
the information on resolution, changing into print resolution with little resolution degradation is mentioned based on the 
information on print size, and the information on the number of pixels. 

Moreover, if it is made Mxn (n is the natural number) or Mx1/n as print resolution after modification when changing 
resolution, and the resolution of print data is Mdpi, degradation of resolution can be lessened and it is desirable. 
[0075] 

In determining print resolution, while determining the part else [ in the case of determining all the print data as the 
same print resolution ] as the 1st print resolution further again, other parts may be determined as the 2nd different print 
resolution from the 1st print resolution. For example, when print data are that in which a photograph and a document 
are intermingled, it is also possible for it to be referred to as 600dpi about a photograph, and it to be decided about a 
document for that it will be 300dpi. 
[0076] 

Moreover, decision of print resolution chooses the ink discharge part N1 grade which should breathe out a 
regurgitation deflecting angle and a liquid ink drop based on the print resolution. For example, what is necessary is to 
prepare the data table which set up beforehand the regurgitation deflecting angle corresponding to each, and the ink 
discharge part N1 grade chosen to all the print resolution in which a print is possible by the printer, and just to choose a 
regurgitation deflecting angle and the ink discharge part N1 grade which should breathe out a liquid ink drop with 
reference to the data table. In addition, since the ink discharge part N1 grade which thins out the regurgitation of a 
liquid ink drop as mentioned above (the regurgitation of a liquid ink drop is not performed) exists when resolution is 
less than 600dpi although all ink discharge part N1 grades are chosen in a print field if resolution is 600 or more dpi, he 
is trying to choose ink discharge part N1 grade. 
[0077] 

And decision of a regurgitation deflecting angle controls the deviation amplitude by controlling the electrical-potential- 
difference value impressed to the deviation amplitude-control terminal B to become the determined regurgitation 



deflecting angle. 

Moreover, at the time of a print, the regurgitation activation signal which can specify the discharge direction of a liquid 
ink drop is transmitted to each selected ink discharge part N1 grade. For example, while expressing eight discharge 
directions of each ink discharge part N1 grade in code of 8 figures sequentially from left-hand side, suppose that the 
case where the regurgitation is carried out is expressed with "1", and the case where the regurgitation is not carried out 
is expressed with "0." 
[0078] 

In this case, the regurgitation activation signal of "00010000" is transmitted to the ink discharge part N1 in the example 
of drawing 9 . Moreover, the regurgitation activation signal of "10000100" is transmitted to the ink discharge part N2, 
and the regurgitation activation signal of "00100001" is transmitted to the ink discharge part N3. 
[0079] 

Ink discharge part N1 grade will control the regurgitation of a liquid ink drop according to the signal, if a regurgitation 
activation signal is received, if the regurgitation activation signal of "10000100" of the above [ the ink discharge part N2 
] is received - the Rhine -- receiving - from the left -- since -- it controls to count and to carry out the regurgitation of 
the liquid ink drop in the 1st and the 6th direction. 
[0080] 

In addition, according to print resolution, it is necessary to also double and change the print timing of the conveyance 
direction of printing paper P by the printer side. For example, although it is necessary in the side-by-side installation 
direction of ink discharge part N1 grade to perform a print as shown in drawing 7 so that impact spacing of a liquid ink 
drop may be set to 42.3 micrometers to carry out a print by 600dpi, it is necessary to make it impact spacing of a liquid 
ink drop set to 42.3 micrometers also in the conveyance direction (direction perpendicular to the side-by-side 
installation direction of ink discharge part N1 grade) of printing paper P (refer to drawing 7 ). 
[0081] 

As mentioned above, although 1 operation gestalt of this invention was explained, the various deformation following, 
for example is possible for this invention, without being limited to the above-mentioned operation gestalt. 

(1) A regurgitation deflecting angle is set constant and you may make it change print resolution, although it constituted 
from this operation gestalt so that a regurgitation deflecting angle could be changed like alpha or beta only by changing 
the discharge direction of the liquid ink drop breathed out from each ink discharge part N1 grade. However, as 
mentioned above, if it enables it to change a regurgitation deflecting angle, the class of print resolution which print 
equipment has can be made [ more ]. 

[0082] 

(2) Although time difference was prepared [ whose a liquid ink drop change the current value which flows to each of the 
exoergic resistor 13 divided into two, and comes to boil it at this operation gestalt on the exoergic resistor 13 divided 
into two ] in time amount (gassing time amount), the exoergic resistor 13 which has not only this but the same 
resistance and which was divided into two may be installed, and a difference may be prepared in the timing of time 
amount which passes a current. For example, if the switch which became independent, respectively is formed every 
two exoergic resistors 13 and each switch is turned ON with time difference, time difference can be prepared [ which 
air bubbles come to generate in the ink on each exoergic resistor 13 ] in time amount. Furthermore, you may use for 
changing the current value which flows to the exoergic resistor 13, and the time amount which passes a current 
combining what established time difference. 

[0083] 

(3) Moreover, although this operation gestalt showed the example which formed the exoergic resistor 13 divided into 
two in one liquid ink room 12, it is possible not only this but to use what installed three or more exoergic resistors 13 
(energy generation means) in one liquid ink room 12. Moreover, while forming an exoergic resistor from one base 
which is not divided A flat-surface configuration the shape of an abbreviation winding path (abbreviation U form etc.) for 
example, by connecting a conductor (electrode) to nothing and its abbreviation winding clinch part The main part which 
generates the energy for carrying out the regurgitation of the liquid ink drop is classified into at least two through an 
abbreviation winding clinch part. At least one main part, It is also possible to control to prepare a difference in 
generating of energy with other at least one main part, and to deflect the discharge direction of a liquid ink drop 
according to the difference. 

[0084] 

(4) With this operation gestalt, although the exoergic resistor 13 was mentioned as the example as an energy 
generation means of a thermal method, the heater element constituted from things other than resistance may be used. 
Moreover, the thing using the energy generation means of not only a heater element but other methods may be used. 
For example, the energy generation means of an electrostatic regurgitation method or a piezo method is mentioned. 
The energy generation means of an electrostatic regurgitation method prepares two electrodes which minded [ 



diaphragm and this diaphragm ] the air space. And an electrical potential difference is impressed between two 
electrodes, a diaphragm is sagged to the down side, after that, an electrical potential difference is set to OV, and 
electrostatic force is opened. At this time, the regurgitation of the liquid ink drop is carried out using elastic force in 
case a diaphragm returns to the original condition. 
[0085] 

In this case, what is necessary is just to make the electrical-potential-difference value which establishes time difference 
between two energy generation means, or is impressed into a value which is different with two energy generation 
means, in order to prepare a difference in generating of the energy of each energy generation means, for example, 
when returning a diaphragm (an electrical potential difference is set to 0V, and electrostatic force is opened). 
[0086] 

Moreover, the energy generation means of a piezo method prepares the layered product of the piezo-electric element 
and diaphragm which have an electrode in both sides. And if an electrical potential difference is impressed to the 
electrode of both sides of a piezo-etectric element, the bending moment will occur in a diaphragm according to the 
piezo-electric effect, and a diaphragm will bend and deform. The regurgitation of the liquid ink drop is carried out using 
this deformation. Also in this case, what is necessary is just to make like the above, the electrical-potential-difference 
value which establishes time difference between two piezo-electric elements, or is impressed into a value which is 
different by two piezo-electric elements, when impressing an electrical potential difference to the electrode of both 
sides of a piezo-electric element in order to prepare a difference in generating of the energy of each energy generation 
means. 
[0087] 

[Effect of the Invention] 

According to this invention, according to the resolution of a former image, the print of the discharge direction of the 
liquid ink drop from each ink discharge part can be carried out in the optimal resolution with little degradation of an 
image using the head which can be deflected in the direction of plurality. 
[Brief Description of the Drawings] 

[Drawing 11 It is the decomposition perspective view showing the head of the ink jet printer which applied the ink print 
equipment by this invention. 

[Drawing 21 It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 31 They are the top view showing the ink discharge part of a head in a detail more, and the sectional view of a 
side face. 

[Drawing 41 It is drawing explaining the deviation of the discharge direction of a liquid ink drop. 

[Drawing 51 (a) and (b) are graphs which show the relation between the gassing time difference of the ink of an 

exoergic resistor divided into two, and the regurgitation include angle of a liquid ink drop, and (c) is actual 

measurement data of the gassing time difference of the ink of an exoergic resistor divided into two. 

[Drawing 61 It is the circuit diagram which materialized the discharge direction deflection means of this operation 

gestalt. 

[Drawing 71 It is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge part of a head, and the example of 600dpi is shown. 

[Drawing 81 It is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge part of a head, and the example of 4800dpi is shown. 

[Drawing 91 It is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge part of a head, and the example of 960dpi is shown. 

[Drawing 101 It is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge part of a head, and the example of 720dpi is shown. 

[Drawing 111 (a) is drawing in which expanding and showing monochrome Rhine which is the image of 600dpi, and 
showing an example when (b) changes (a) into the image of 720dpi and carries out a print. 
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[Drawing 21 It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 31 They are the top view showing the ink discharge part of a head in a detail more, and the sectional view of a 
side face. 

[Drawing 41 It is drawing explaining the deviation of the discharge direction of a liquid ink drop. 

[Drawing 51 (a) and (b) are graphs which show the relation between the gassing time difference of the ink of an 

exoergic resistor divided into two, and the regurgitation include angle of a liquid ink drop, and (c) is actual 

measurement data of the gassing time difference of the ink of an exoergic resistor divided into two. 

[Drawing 61 It is the circuit diagram which materialized the discharge direction deflection means of this operation 

gestalt. 

[Drawing 7] It is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge part of a head, and the example of 600dpi is shown. 

[Drawing 81 It is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge part of a head, and the example of 4800dpi is shown. 

[Drawing 91 It is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge part of a head, and the example of 960dpi is shown. 

[Drawing 101 It is drawing showing the condition of a liquid ink drop deviating and being breathed out from each ink 
discharge part of a head, and the example of 720dpi is shown. 

[Drawing 111 (a) is drawing in which expanding and showing monochrome Rhine which is the image of 600dpi, and 
showing an example when (b) changes (a) into the image of 720dpi and carries out a print. 
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»taT&o, M#ttia?ijf«:«a*nT^*. iKtiv h gRRh-AstfRh-B 

[ 0 0 3 1 ] 

H 6 tc ^ f IhI & T* « . hfy^7*ilTMI~M2 l*i*T*5, h7>->'X?M4 
, M 6 > M 9 , Ml 1 , Ml 4. Ml 6, Ml 9SO"M2 1 liPMOS h7y->"X?f$ 

*©fl&fiNM0Sh7V5> BSOBBTtt, M ^. tf h 7 > '>* X ^ M 2 > 

M3, M4, M 5 StfM 6 fC <fc 0 -ffiCD C M HI S8 £ 18 $ L T 43 0 » -&It 4 fflCQ C M in) g§ 
iiATI/>^o 30 
[ 0 0 3 2 ] 

o Sfc, F7>v 7 X^M4tM3, Stfh7y->*X?M6tM5<0Kl/'fyp|±A t gM2 
nt^5, ftbOCM(e|gg{COl,^Tt|n]«IT'$)?)o 

CMI°]SgcD-^£fii/&T3h5>v : X£M4, M9, Ml 4RtfMl 9, M 
yth7>^X^M3, M8> Ml 3 R t>* M 1 8 <0 F U -l' > fi , fiKR h - A t R h - B 

[ 0 0 3 3 ] 

$ l-7y->'X3'M2 1 M7, Ml 2RtfMl 7li, ^ft€ft, & C M mi&f>'%.%.WM 
tftStCT'SD, ; f«Fl/-1'>tffnfni-7>v ; X?M3 1 M8, Ml 3 & tf M 1 8 40 

5 5> tC $ ft, h =7 yi/7,Z M 1 tt, %<D K U-T > ffita R h-BfcEJUKttttSft, ttW 
Hfif AftX-f 7f A#l (ON) Kftofci: tfcONfcfcD, ffitaR h - A5t>'R h - B 
tc V Sit * Sit t J; 3 ic 4) Sic 5 ft T 1^5 . 
[ 0 0 3 4 ] 

A N Df - h X 1 ~X 9 (DtiUlflb^te, fftftl^y^X^Ml, M3, M5, 
• •oy-HcglSnT^5o &4b% A N D<7*- h X 1 ~X 7 «, 2 A ti 5 -l"7*CQ t CD 
T'&Stf, A N D f- V X 8 Self X 9 ti , 3 A ft * -Y 7° CO fc © T- £ 5 „ ANDY-hXl 
~X9CDA^S^co'>^< fct l ofi, ttffltRAAX^7f AtgiJntv^, 
[ 0 0 3 5 ] 50 
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5 XNORy-hXIO, XI 2, X14Ra'X160H, lOOA^S? 
«\ «fa£lRlffl**.*-r fc»«;SftTft»K «so l ^OATjtfmi, flfafrjfflix^ 
•y^J 1~J3, Xtittmft MiEX^f >y f- S t»8?nT^5. 

1 (ON) E48i:, XNORy-hX10©-#©Afc# 1 KZft -5 0 

g fc» fliifii»j»x-r«yf-j i~j 3 «, ^n^n, ^>*ontai#i«i]*fflii6]SHt*fc£® 

{Il°jfl£$£-f 5 fL$)<07s-< «y ^T'ft 0 , 0!l A (f ATjiS? J 3 1 ( O N ) ft 5 i: , X 
NOR y— h X 1 OOA^lC lOAM 

[ 0 0 3 6 ]- 10 

£ e> xNORy-hxio~xi 6dsm^«8f a, a n oy- hx 2, X4, • • 

OlOOA^JiS^KjKR^nStttH:, NOT^-FXl 1 , XI 3, • • */HT A 

Noy-hx3, X5, • •ciooAAffifcgi^nt^io £fc> andy-hx 

8&0'X9 (DXfim^tD lOli, RttBftffiiEX'f -v ^ K i: tt& S ft T ^ 5 „ 
[ 0 0 3 7 ] 

;* e> ic £ , OIKil«ffMllMI?B(i. fifa 1 *r-y SfcaoiS^-efctj 
T, ft C M Is] SS<D ft 5 h 5 > S>X Z M 2 , M7, • • <D«8!t<il£ 5 Jfl? T* 

[ 0 0 3 8 ] 

SIR h-Bicgun/ch^y-^x^M 1 OV-X, Stfft C MISBSO^Siffiif 
t%5h77->*X?M2 > M7, • -<DV-X{4, f =y ^ y Y (GND) \C jgtffi £ ft T </■> 

So 

[ 0 0 3 9 ] 

W±©«j£k:fc^-C\ Sh7^^7?Ml~M2 lKA^LlT'ltUc TXN (N = 1 , 
2, 4, Xtt50) J JR^POttJUttflB** U MA If TX 1 J (Ml 2~M2 

i ) a, mrnvrnTz^tz c 2:£jsu rx2j (m7~mi d a, i?o*?2i 30 
NffliatwfcftfiiLfefeo^ettftjR^swi-siifc^^LTi/^o 

[ 0 0 4 0 ] 

C ft£ <fc D , h7>'i/7^M2, M 7 , Ml 2, RtfM 1 7 (4, ftlftl r X 4 J , Tx 

2 j , r x i j , rx i j t'fesot', Lneob^y-yx^oy-h^y^^yKF^ic 
a^4iE^^x5t, ^nfno ku-t 4:2:1: i©j**k4;s. 

[0 0 4 1 ] 

6 A^P>ft5 C M[i|K<D*ilc»@ LTlliWrSo 

itamtTA^^-r >yf-A«, -o^fcttmtst tan 1 (ON)Kfts. 40 

tWAfcf, A=K B = 2. 5VeD7KK C = 1 & XS J 3 = 1 T* ft 5 fc £ . XN0R7 1 '— hX 
1 0 ©tB7j(4 ncft3©T% £l(DtB7Jli:> A = 1 tfi A N D y- h X 2 £ A7J2 ft, AN 
D y- h X 2 <D tb 7j (4 UC ft 5 o <fc o T , h ^ > X £ M 3 (4 0 N ft £ 0 
tit. X N O R y- h X 1 0 <0 tH £ *M T-ft 5 £ £ fc ti , N O T y- h X 1 1 <D tB 7J J4 0 
■CftSOT, COWTJO*:, A = 1 #A N Dy- h- X 3 <DA7J £ft SOt, ANDy-h 
X3OtBtl(4 0fCftD, h7>->*X^M5liO F F t ft S „ 
[ 0 0 4 2 ] 

i^t, h7>*>*X£M4i:M3<E>KW>'|S)±, Stf h^y^X^MS iM50FU^ 
ym±ft&ffitnT^Z><DT'. ±ao±7Eh7>^X*M3*'ON, *'OM5A'OFF 
T' ft 5 i: £»C , h^y^'X^M 4 A>6M 3 »C « i?it iffi ft 3 # , F7>^X?M6A^M 50 
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5Ktt**ttiKnft^. C M®IS0fttlK «fc D > h 7>->"X?M 6 fcflffitfgltn 

IC2. 5 V EPiD?nT^i.OT% ^ftKJ&Ufcmflltf, ± $ <D t§ £ K « , h^y^X^M 
3> M 4 , M5, aifM6©n> h V > i? 7> $ M 3 M 2 \C <D frVHtl Z 0 
[ 0 0 4 3 ] 

C ©«I§IC}3</>1\ ^yy'X^M 5<D¥- hA'OF F ft©T' h =7 y v^X # M 6 KteWtiS. 
**»tn-f, |-©5 5-i:%Sh7yy^i!M4Kfeti!ita«nft^. ffilriR h - A i:&ta 
R h - B C tt. #5fc|B| Cttffit I „ tfWtlStf, h7y-^X?M3Oy-h^0NT'$5 
tf^T'fi, b 5 * M 2 T*ft£ Lfc*Httit* h v > v'X 9 M 3 £31 LT, Jg^Rh- 

A fcfilaR h - BOtfi^i^6git tH-Tfcft, fiStR h - Affl!l*jJiin5ftjJil©*, h 5 > if 10 

£ "3 t\ 1 I h - * > 1 R h - B 

[ 0 0 4 4 ] 

W±tt C = 1 Ol|-&T»**«', C = 0 T-fc5J§£, , Tft*J«ailft*iai«#*X-f yf- 
C OA^O*5;I^ 6. (f©IOX-f >y f- A , B, J 3 fi , ±12 t HI tC 1 1 1 

% ) ti , WTO±5K48, 

C = 0 , O J 3 = 1 T* $> 5 i: * IC fi , XNOR^-hX 1 OOffi^iiOtSS. £ ft \t 
A N DV- F X 2 ©X^lli, (0. 1 (A = 1 ) ) £ ft S<DT', % <D tti ti it 0 IC ft 
5 o <fc o T , h7y->"X^M3!iOFFJ:45, 

XNORy-bX10<DtB7J#0£:ftftfc?, NO T^- hX 1 1 E> t±4 73 (i lfc ft 5 20 
<D T* , A N Dt 1 - h X 3©A^IJ> (K 1 ( A = 1 ) ) t ft 0 > h 7 > V X Z M 5 it O 
N IC ft § o 
[ 0 0 4 5 ] 

h7>> ! X^M5tfONT'$5tt, h 7 >^X# M 6 fCli^iffitffttft -5 tf, ChtCM 
HI B& 4) h7>->*X5iM 4 K fe«8S^j5itn5o 

±ot, SfixttiS V hicj;0x JglaR h - A , h 5 > ^X#M 4 . RXf b 7 > V X# M 6 
fcmWWMnZo fit, &ttR h - A KmtlfcWMit, £Tffiir[R h - B CflKftS (h 
7>y'X^M3BOF Ft'SSOT, &ftRh-A£iftftffifcm^&1-7>v ! X2M3iiJ 
C«5J-ttLftV>) o h 5>S>X*M 4 *«ttlfe«l»tt, F7>->'X^M34 ! 0 F F 

^TffiKR h - BlIlC^A-rSo 2? & K * fc, l«7>f X^M6 tanftt 30 
8K«» K7y>>'X^M5Kin5o 
[ 0 0 4 6 ] 

JJt± £ U . C = 1 t»*S £ * 1£»4, fficta R h - A *«ttl fiinR h - B M t F7 
y ^X#M 39&b K^RLTiSnfflfeS 5 , C = 0 T*<&3 § fcti, fiJaR h - B fCfi, £ 
iaR h - A *MtirzmM(D®, h7>i?X$M 4*mti1i*tfiffX*)&tSo fOlSS, ffi 
*aR h - A tjgtfiR h - B £ |C ft ft « ft ffl fi , R h - A < R h - B t ft 3 „ f LT. 
J:b^ tit » C = 1 C = 0 £ T**f ffc £ ft 5 o 
[ 0 0 4 7 ] 

KiOJ; ^ ICLT, IKR h - A tffiirCR h - B t (CiStl5f iSi^S^ ?>tS C J: T\ 

2 »»j l f* i 3 ±<Dfnm%£.®mM*mit % c Zo cntJtK 40 

*fc, C = I iC = 0if, -r^ffingotttb^foS:, / X> l 8 ©Mtf 7? fotcft^Ttt 

[ 0 0 4 8 ] 

ft*5, £1±©8UIB«, fI(pJ$iJ@PXl' -y ^ J 3©»tfON/OF FOtf tSStf, flffiM 
iX-T'^fJ 2Sl>*J lSiBKON/OFFS'Sntf, «6»C»^<ffi*iRh-Ai:fi 

titR h - b t icffi?mmm*M7ig.-? z> c t #t»# s 0 

•fftfc>*>> fll|qlMflX>r v J 31Z&K), h 5 > i^X 9 M 4 St/M 6 (c ?5ft T « i?it £ frj 85 T 
5 C ii'T'f 5*', flilRiaiJ»X>r >v f- J 2 (C<t t) , h 7 ^ M 9 RZf M 1 HCffitm 
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1 A Tkrsu l 6 fc»T«8lt*»JW-r* c t^Tf 5. 

[ 0 0 4 9 ] 

fit, ±3$ L ft * 9 fc, £ h 7 >->*X* tCfi, h 7 > *>*X * M 4 RtfM 6 : YvVt/T, 
?M9R[fMl 1 : h =7 y V X # M 1 4 R t>* M 1 6 = 4 : 2 : I <D <D F \s 4 y MM* 
KtcttfT**. cn^ 1 ?, -C > ^^©ttttiTj flAMfiXW y J 1 ~ J 3 
0 3 tf'y hSrffl^T, (J1,J2,J3)=(0, 0,0), (0,0,1), (0, 

1,0), (0,1,1), (1,0,0), (1,0,1), ( 1 , 1 , 0 ) , R Xf ( 

l, i, i) ©sxf^yicKt^^Sct^t'f ?o 

[0 0 5 0] 

£ £> , h^>v f X^M2, M 7 , Ml 2RtfM 1 7 0 y- h i: if ? V > F Iffl K # * -5 W. 10 

EE£g*n«", ili^txs c £#r-t 30?, & h 5 >s>x * testis F u-c 

[ 0 0 5 1 ] 

;1/ 1 8®#tf?3faK:WbTtt»ffillK:$J»)g*.*«: t*'t?S 0 

HI 2 J: 5 £, *H«S^fll0-5'f >"N-y F 1 0 14, ^^<D^-y F 1 1 £ EH 010 ffi *S 73 A 

tcM^& £ tc, «|B|±0'Ny F 1 1 tfttfaf 3 £ 5 K F 1 1 EflLT 1 8 

0 JgEte^tf TlBfib) , ^fcl$5f J§iB?iJ£ LTI^£ 0 C © Jf £ tc (i , iB±Eft52 
od'x-y F 1 1 Kjltlt, filflJlUffllX'r <y f- J 1 ~ J 3 £ ttj§0fi*t£ jM3 £ , &m± 

20(0^7 F 1 1 T*®|p)73 IpI^jS!© LT US o „ £ 0 ft 46 , #£SfiJBfB-C«, ffllfi 20 
#|q)gj#*Xl'>y?-C&i3ttT, lO0^>yFl 1 £f*0dl*O/3 fa£#tiftfc ffl t> 5 C 

[ 0 0 5 2 ] 

Cftlc J; D , ISCN^Fl 1 fcl^fc&S^AEM LT7^ >"\ «y K*JBj«Lfc«£, 0 

2 tc V> T , 'N -y F 1 10^*., iRS ft H K & 3 *s v K N , N + 2 , • • fC o ^ T ft C = 
OlciaSL, tffSfSB^&S'N-y FN- 1 , N+ 1 , • • tco^TttC = 1 tcK^tntf 
, 7i'V'\7Kioi;feitSS'\'yKi 1 0(1 |p]73[p]%-^7j fotcf 3 c i: T-f 3 0 

[ 0 0 5 3 ] 

£ft, qtlllftMiEX-r -y f- S Stf K «, ^ > * 0tt W £ fo£ {I ft £ 3 ft 46 0 X ^7 ¥• T 5 
*SjGn?ffllfcSIII*-f yf-J 1 ~ J 3 tlBUfT&Stf, -O^70RtaiftS0liiE0ft46tc 30 

rcf, tttUSfHEX'T 7 ^ K H, ffilEfc 5 frg fr£ £ 46 5 ft 46 0 X <y T* £. S , K = 

Sft, ttttiSlilEX'r >y S (4, 7 X;U 1 8 0MD"?3 (RltcW bT^-rn073 AtclilE^lT 

3 7b^^465fc460XY«y^T?fe5o 
[ 0 0 5 4 ] 

K = 0 (*IE*fTt>ft^*£) T?*i>£#, A N Dy- h X 8 RZf X 9 0 3 A*J 
OH, 1 A*^ 0 IC^^tDT-, A N D y- h X 8 Rt>*X 9 CDtH^ti, £ & IC 0 tC & 5 0 

4 o T , h7>->*X^Ml 8Sa'M2 OliOF FIC*§©T\ h7>->*X?M 1 9SffM 

2 1 t> $ ft, OFFlC«:5 0 C tWC 4 t> , ffitrt R h - A tffijfi Rh-Bt E fa tl % « !3S tC 40 
SEft 14 4 V. 
[ 0 0 5 5 ] 

cmcttb, K = 1 T* & 5 t tc, #J;UfS = 0, StfC = 0T*$5 i t 5 t , XNOR 
y — h X 1 6©tB*tt 1 Kft*. ±-3T, A N Dy- h X 8 C14, (1, 1, 1 ) tfA*> 
$n?.0T-, fOffi^Ji 1 K * t) , h7W"X^Ml 880NIC45, fft, A N D y- 
F X 9 0A730 1 Oti, N O T y- h X 1 7 0 £ 4 50T*, A N D y- h X 9 0 

tB73ii0tC^:»j, F7>i/*X^M20aOFFi;S5„ i-sT, b5>S>'X£M2 0/^O 
F F F7>->*X^M 2 1 fc (4*«Ett »ft * ^. 

[ 0 0 5 6 ] 

Sft, C M0SS0!f O , h 5V^X*M 1 9 fcfcfltatttflttnfci^o L-^U, h v > i? 50 
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h7y^X?M 1 8 icmffitfVUft&tSo iot, ffiffiR h — A Eft LT&tixR h - B K ffi 
9<fc-5Kbfttf, -y f-a*iBi)n*-&ntf, £ 6K««»ft«liE*ff 9 c £#T?t 3 a 

[ 0 0 5 7 ] 

K1©J 1~J 3, SRtf K£>&X^ <y *£fflt>T, ^ > £ ft ffi © 1 Hi 7? IpJ * <I ft £ •£ 3 
ti^lC, (HAM I d e f ) «, 

(Si) Idef=J3X4XIs+J2X2XIs+Jlxis + SXKXIs 10 
= (4XJ3 + 2XJ2 + J 1+SXK) Xls 

t$Ltc twetZo 

[ 0 0 5 8 ] 

s i kis^t, j i, j 2 stf j 3 tea, + i xfi- i e>n, s Kjt, +ixa- 
£ i *»&i!We**«fc$e, j 1, j 2Sd*j 3o§isicA^ {ifrwfit£ 8 sKtcia 

ft § C t t ?> t t fc K, J 1 ~ J 3 <DK£ S&y'KtC Jc VmiEttfid C 

£ # T- £ 5 , 

[ 0 0 5 9 ] 

zrcs mnnnuM* TE<omt lt 4 mm. fioifcLT4giKfiitt«:i:tffs«o 20 

4 f, Z 1 2f fa) , £§J£ 0 fcttllfaS-eS C £ feT't 5 (04*, Z 2 73 ft) . ??>ic 

, eoffi, tftfr-5fiA4t4, «: itfft §0 

[ 0 0 6 0] 

^^§ct* ( ft5 (WAtf, d/a ny/?-^ffl^Tf^ 5>*/l/SKIMin***) . 

[ 0 0 6 1 ] 

Lfctf^ T, § h 7 > ~>"X ^ M 2 , M 7 , Ml 2 ±iE© c }: 3 ZtlZtl r X 4 J , 
TX2J , rxij Ott$t^5©t\ tnftKDFl/^Vlfiti, 4 : 2 : 1 i:ft 5 0 30 

© a #j m t* * § 0 

[ 0 0 6 2 ] 

%m (ciOfijTti, «*Jgft») *BfcRgf icitft, ftS^BBi 0 lc*T J; 5 

ttfflfilpjftfifc 0 (*a) iCf&^T § C t tT'f §0 
[ 0 0 6 3 ] 

13 7 14. F I 1 <D&-f >i7ttmSPN 1 ~N 3 <b <{ y t mmtfiffify LTtttBSnStf 
IB**fHTfeS. I7f(i, & f > ^ tt fcH 215 N 1 *fr&©W>*ft»©ttfcfclflifii#fi]* 
, ±aifc<);5E, <1 ft if ij » X -y 5 1 J 1 ~ J 3 CD 3 fcf >y h £ ffl T , 8O0S%57:[p] 

tctttHT't § icr£ snT^5t(0tt5 o Sft, fifp) is if sij^s? b teen io^nfc 

• EfflfcfSUT, tt ffl <l ft ft & (g*Jgn«) tfoKKS?nT^SfeOi:T5. 
[ 0 0 6 4 ] 

C C T'> 0 7*, Rgf S 2 > ^tttBglS, 0j (4*-< > £ tB N 1 & Xf N 2 *5 </> 

-O^iSOtSlttlD 2 £©W©IBISL 1 i:, 1 OO'f ^ ^ tttBSP N 1 P> 8 0<D>3 50 



(12) JP 3841213 B2 2006. 1 1. 1 

fiiic-r >*«»#qtwsft;fc t %<d&j >tmm<D%wMmL 2 tn. tt>\cmt< 5. 

3 fi m tft-g. <fc 9 tc, qttfifiAftga tfSf?ntl^. 

$ 5 (C £ fc , -f > * tt ttl SB N 1 If ( / X;U 1 8 ) © \'$ M « , 4 2. 3 p m , 1" * fe % 6 0 
Od p iKJg/ffSnTl^SfcOffSo 
[ 0 0 6 5 ] 

C©i:£, B7t», 4TO-f I'i'ttffiaN 1§£6^T, tt pJ fig * 8 O © <S A 73 A © 3 

m t? a ) , &j>t^&ffiNimfrz^ti2ft&j>?mm<DM^mmt l *. 

<< y ^tttBg(5N i ^©mkihjnkk^l < , 42. 3)im, t^t)^6ood P ii4§. 

[ 0 0 6 6 ] 10 

iimcftU B8K*tJ:5K, £T © of y 5 Rfc tiiffi N 1 Hfr 5- , tt tti rT fig * 8 O © (I A 
7? ^©itffl^ Atc-T > * & tt tti T 5 £ * (c ©ifi^Ktt, &f y^qtttigtfN l ^ftt, l 

> >^ttaia5N i ^omsS73 >) ±c» 8 @-r y^ffiss^tttb-rs c £ 

4: ft So ) , -< y *«»5©»3PffiHHIHfcl:. 5. 3 jt m, -tftfr*>4800dpii:ft3 

o 

[ 0 0 6 7 ] 

gfc, H9tC*5VT, fefflll©'!' ytBttii&N 1 feiJ*>5)»AT 4 #B©filA73 A 

ICY ttttiU **0^>^tttHfflN 2*>6«, S«*>6*AT 1 #B&tf6§ 

B©73A»c^>^tt»«ria:ffiU, fcffllJ© -f y t tt ttiSG N 3 *> 6 fi , £«fr&S*T3$B 

atf 8#io?3iftu:^y^*»%iittj"rsi:r*. -rftfe-s, -r>^ntw«N i 10 20 

CO 7 > »C 1 H V £ ?M tt tti"f -5 **, -T^^RtttigBN 2&tfN 3(i, 1 o © Y y 
2 Ei-f >*jK«*i4aTS. 

C © ± 9 Lft i: £ , ■< y ?mm<DMfflMM&. 5. 3/im©5fg, t4fc%26. 5 /i 
mtftOs 9 6 0 dp ICtiStS, 
[ 0 0 6 8 ] 

mLtc&oic ®Atg*asijp4S^ BtcEnip^nftfiJifatcfsuT, ntamAftis*, 

cct\ (±ttifIAftg/3<Dttic«, i -o<DJ y ZattiiffiN \ mfr<b S-otDftfaicj y 5 
«H««i»ttt*tifc4:*fl)*-r>i'«llo»#IBBlL 2' (|7CL2l;fflStHO) B 30 
, 7. 06|imlC»£?hrv^t.Ott5. 
[ 0 0 6 9 ] 

S/c, R»r § 2 O©^ > ^RtttiSB, #J;U£Y >*Rtttig|3N 1 & N 2 lCfcV>T, £iJ© 
-Yy^ttttiSISN 1 fr5>, fc^&IS^T 7 fti © 73 A tc-O'^ffijS tflt tti *nfc 4: so ■< y 

fiHD 3 ftmoMy ^RtmgPN 2 ^e>> st£ijtc^>^?K}g^Rt(±s$ 

tifti: * O^ :x*&fi|©if(!iJHa® D 3 «&H3--i: ft 5 «fc 5 fcS83£SttTi^4 0 Ntillc 
, £ ffil <D >f > * 14 tU » N 1 6 , « ttfUlC-f > *«»tfRtfflSttfc t * ©-T > *©»$ 
tiLMDAt, tfflO-f y^ttttWN 2*^6, fejb^6»AT 2 # B © 7j A K ^ > * J* # «it 
m«nfei:#<D^>'^«SIO«WfflflD4i:A<, ft « <fc S KRSS 

[ 0 0 7 0 ] 40 
H 1 OtCfcl^T, £fij©^ i^H tti gtfN 1 feffl!Jfr&ftS.T 4SSC73 AK-f i-"* 

ttflSfcttttiU if>*0-f y*RtW»N 2fr6tt, 5 ft* T 3 S B ©7? AK-f > f « 

»*RtaL, fetiJ©^ >^tttBg|5N 3 *»6ti, £ii>6S*T 2 S @ R 7 S @ ©73 A K 

-O^^fiS^ffttiJ-rs^-rSo f ft t> £ . -<> / ^Btttia3NiRtfN2{i, i o©7Yy(c 
i m-f y i?mm*»tm-rzi)\ j y ^RtwgPN 3 a, 1 ^©^^ ^tc 2 h-c >^fg«g^tt 

tti "t" S o 

C © <t 3 bft t t > -Y i>ffi.ffi<Dm$$fflffite. 7. 06/zm<D5fe £ , "T ft t> % 3 5 . 3 
(im^O, 7 2 0 dpi iCfflat§. 
[ 0 0 7 1 ] 

«±©±9»C, >^ttttlg|5N 1 8 0©73 AKW >^?SrS«r<iA LTtttiit-5 C 50 
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o 

[ 0 0 7 2 ] 

**aUBJB©^y > *<D**©Bllil»«fitt, B7KSl/ftA^IC 6 0 0 dp i TfeStf 
, >*Rtffl»N 1 «j^6fl!)-r y*«MORtfll*IIII3l < C i: JC* •) , 3 0 0 dpi^l 
5 0dpiT'©EPBfc<>Jft6£*-5 o $ fc, E8t'iL/i:4 8 0 0 d p i ttj^lc, |7©2 
tilXti 4 {g©&ST*£PBf 5 C (C J: 0 , 1 200dp iX«2400dp I "POfllfflfc 
HJflt£ft5 0 10 
$ 6tcS tc, B9TfNLftJ:3 4 9 6 0 d p CO^>fjKWO«9IIHII!«*l/2K 
Bfl§|< C t (C <fc *) 4 8 0 d p i , 1/3 ( C •) 3 2 0 d p i T'OEP 

[ 0 0 7 3 ] 

s 6 e, 0 8 x-^ t ^cf y tmmoymwMm* 1 / 3 kihsk c t ic «t o , 1 6 0 0 d p 

i , £5 WJS 5 tC-£©¥#KIMI3I^T 8 0 0 dpi "POaiHt BjflgfcftSo 

gfc, 0 10 T/Tx tfc 7 2 0 dpi Offi, ¥#KIW3I^T 3 6 0 dpi "POfllH nfffi 

U. 

[ 0 0 7 4 ] 

fits y ^tc^af-*-^ A^sn/c it, *©A**n/£fliBf-^ 20 

fcJS 01 HSPtSfi . 0J*tf , EflBx-^OfB&fitf 3 0 0 d p i TSnif, 

mmrnmt lt, m x n (n», , x«mx i /nic-rntf, M®m<D%it*'j> 30 

[ 0 0 7 5 ] 

0lH»«fi*ftJ£-r Sii^tctt, 01B-r-*<D£T£|B|-<O01BS?ft!fi£i* 

*<iBSt4tO?fe«|$, fIIC-D^T(i 6 0 0 d p i i:L> X«KOVT« 300d 
p i tcg^T § C £ RTfilT-*5o 
[ 0 0 7 6 ] 

H¥fS^6 0 0 d p i *TEr3T^* t tlcli, ±SB0.fc$ fc-f >*«Si<Dntai*IH5l< 

3f % 38*2 f § «t 5 ic L, T (/-> 5 o 
[ 0 0 7 7 ] 
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Sfc. fllfflRJfctt, M Lfc&J >*tttfig|5N 1 3FK*tLT, -i y 5 M iff © tt ttJ 7a ft * ft 

£ r 0 J Tit J:t5„ 
[ 0 0 7 8 ] 

C©i§£, WAtf 09Ofi»jT?ti» -Y y^PttUgPN licit, roOO 1 0 0 0 OJ CDttWH 

fHf ^§£&ffi-r s„ f > * * tb gp n r i o o o o i o oj oatanfr «3 

SriMffiU -T^^ttmgPN 3 tcti. TOO 1 0000 1 J (DtttBUfffi^SrSMflTSo 
[ 0 0 7 9 ] 

-{y^otm^N i ttamfTfli^*sffl'r s t> *«Dffl#fcfle^, ^>^jg«^i>tm 10 

£it;iJ@PTSo CTx.iiV >^RttBgPN 2 tf±fB<D r 1 0 0 0 0 1 0 0J ORtffiUff fB«f£§ 

^Rtm-rsj; -5 So 

[ 0 0 8 0] 

ft fc, BnaftPffKicjcscT, ?v yzmvit. eniiffi p <DU8£#ft ©Ena * -< ^ > y t, 

btT^MtS^-S^feSo 0>J*.tf 0 7 tCTfi-f «fc 5 £, 6 0 0 d p i TEPBi-rSit □ tCtt 
* f' ^^ttffigPN 1 mn^Wtfi ftfc, >^ffi/ffO«»HRI*M 2 . 3 m t ft S J: o IC 
EPB^ff 9*g^«5tf, EPB*fiP©ffi}M£ft (^y^RhttlgPN lISOMKtfAfcSttft 
7? ft) Kfc^Tfc, •Y>^«ffl!©«»IBJPi*M2. 3 ,* m^ftS £ 5 tCTSi&gtf&S ( 
H7#SS) o 20 
[ 0 0 8 1 ] 

*S/-ctfT\ fl]ffli»*JK*i££T* J: 5 K: LTfe M^o fcfcU laoji^K, tttiiflft 
ftfi?i?«c J: 9 Kfftff, WBJSEtf ftoCTiBii»«fi©ffll5g* J: K> % < T 

[ 0 0 8 2 ] 

(2) *n«fl5!BT»tt, 2 »»j Lfc»j»ast<* i 3 <Dzn?nKffinzmwLm%&x.x, 30 
2 #m Lrc%m%.tn.w 1 3±-e-r v^jKj«*<»iB-r5»cs*«fiai («iSf8£Bsra) 

3*MKU «iffi*ffi*ISIB©**5yyu:3lil*«H*Sfc0Tfc-3Tfcfii,'>. «ili2 
oco^^fifiti* 1 3C"i:fc, ^ft? tlffii LfcX'T >v -y ?-£B$ISM££> 

o -c * y ic t ft &\ &%^ffi£xtt 1 3±o-r>^fc«ja^«4r4KS*«riaK«pHis* 

fSttSC ttfff?. $ 5>(ca, 5EI»atn[f* 1 3 &c jft ft S iffi ifi f i £ A § c t > ©iffi* 
[ 0 0 8 3 ] 

(3) *^ffiJ^ilT-ti;, lOOO^SSl 2 |*3T* 2 #»J Lfc»J!&fi*tf* 1 3 £ 13 
ttfcfl]** CftKfE&?\ lOO-f^fiSSl 2l*IK«^T30Wloaj!!(fitit 40 
*13 (x*rt/*-5S£#8) fctfSLfc &©*rffl^S C i: & BJ T- S 0 *fc, #*J£ 
ftTt^ftvM oo*f**»6a«uafif**»«r* fc tc. W*lf¥ifi»*rt**o-3S«f 

0« (BSUJg^) £ftU ^OBo-^SSf Dtt<0»f »3)gU»»t#ft: (*«) 

[ 0 0 8 4 ] 

miffed, &m.unv>t><Dfrz>®i£.Lrzizmm?zm^? t av> 0 ^s^icne, 50 
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iJfCfcfcg-fcK aE%OVELT»tK^*lil!ttt4. CCi!, lg«»*^7CO 

[ 0 0 8 5 ] 

ccom-Slcte, &x*/l/*-«£#&0x*;U¥-©8£K3IS*i8tt*fcii>, flutfis 
»1S^7ctcRt- (HE* 0 V fc LT#****Hl»"r *) £ * K. 2 o<Dx*;l/#-58£# 
aiBK«fMS*afttt4^,X«ai)!in'*-S«Effl[*20©x*;I/4 ? -»4¥STj!4«fl[»c 

[ 0 0 8 6 ] 

■&ttfc0«Hft*Rttfcfc0Ufc*. f it, krx'/«^opiiiio«*c*jE*9]4n'r* 

E«J»*fc<fc htf«£U I«t5. CO 

a^*f"Jffl UT^>^?K»««ri>tHJl-* tCT65„ COi&Kfe, _h §5 PJ «S tc . &x* 
;l'^-^S¥SOx^;|/^-<0^4tcMS«rlSlt5/'c46, exi/JR^OWiBOWStcME 
£ Bitot" 3 1 1 ic aootfx'/iR^MKiSMafcRttSfr, XtiEPtof SWEffi* 2 
ei^/if TS4 Affile -Tfttf 

[ 0 0 8 7 ] 

[fSB^©?A*] 

[0Bn<Dffii£fc§iW] 

[0 2] 7^ K©SlfiiSJBffi«r^-r¥Si0-e&So 

[03] 'x? K©-T y ^tttiJgflfcJ: 5l¥ffltc^-r¥ffi0Rt/ffliJE©Wrffi0T*fe5o 
[04] -f >^ffijS<Dttl±173^©{I[6]^iJB^f50T'$.?>o 

[05] (a) , (b) tt> 2#*JLfc»J»S*if*0'('l'*0a[?SS£l$Higi:, <f > t 

[06]*n«ugfli<oiittti^iflHi(Ri?a*ft{*{kUfciiiB0-e*So 

[07] Hoft-fv^Rtafflj^&^^^jisa^aiiRiLTiitia^nsttJBs^-rH-pfe 

0, 6 0 0 d p i<OM^5tfe©t*$5o 

[0 8] ^-y HO#^>*tta«5^6^>*»»^ailftLTi!ttB*n5«IB*^-rH"eife 
0, 4 800d p I ©P)%^tiOT'*5 0 

[0 9] HO#-r >*K*««ailft tTtta*tl4tttt**-rH^* 

960d p i © #J £ ^ "f t> © T £ 5 <, 
[0 1 0] 'sy K©*^>^RtaiW^6^>*a»*<flii^LTittUl«n*tt)B**-rHT 
£ D , 7 20d p i Ol^SttOt'^S, 

[011] (a) fi, 6 OOd p iCIif35Sfil7^>*i;^LTSf fcOT-fet), 
(b) tt, (a) £7 2 0 d p 1 ©Hi* tC g& t T EPH L ft t £ ©0U%^T 0 T- & 3 . 

[ft*?©!fiBJ|] 

10 7^>"N7F 

11 ^N-y K 

12 ^V^ffiS 
1 3 5^}gm<* 
1 8 / 
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p EPHifi 
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